PURPOSE: To determine the risk of second primary neoplasms (SPNs) in subjects previously diagnosed with uveal melanoma (UM), including an analysis on whether radiotherapy is a risk factor to develop these SPNs. noma demonstrate that more than half of the patients are long-term survivors. At 5 and 10 years, the survival rates range between 68%-82% and 57%-62%, respectively.
PURPOSE: To determine the risk of second primary neoplasms (SPNs) in subjects previously diagnosed with uveal melanoma (UM), including an analysis on whether radiotherapy is a risk factor to develop these SPNs. DESIGN: Retrospective cohort study. METHODS: Using the Surveillance, Epidemiology, and End Results (SEER) 9 database, we identified patients diagnosed with UM as their first malignancy between 1973 and 2011 (n [ 3976). We obtained standardized incidence ratios (SIR) and excess absolute risks of SPNs on patients with UM compared to a reference population. Multivariate Cox regression models were used to evaluate the effect of radiotherapy in SPN risk.
RESULTS: Sixteen percent (n [ 641) of the patients developed SPNs during a median follow-up of 83 months (range, 1-463 months). This represented an 11% excess risk compared to the reference population, mainly owing to a significantly increased risk of skin melanomas (SIR [ 2.93, 95% CI: 2.23-3.78) and kidney tumors (SIR [ 1.91, 95% CI: 1.27-2.76), primarily in those diagnosed between 30 and 59 years of age. The occurrence of second UM was also increased (SIR [ 16. 90, 95% CI: 9.00-28.90), which likely includes recurrences misclassified as a second cancer. Radiotherapy was performed in 39% (n [ 1538) of the patients. Multivariate analysis revealed that this treatment was not an independent risk factor for SPNs (hazard ratio [ 1.06, 95% CI: 0.88-1.26, P [ .54).
CONCLUSIONS: Patients with UM presented an 11% higher risk of SPNs compared to the reference population. Radiotherapy does not seem to be a risk factor. SPNs should be considered in the surveillance of UM. (Am J Ophthalmol 2016;165:54-64. Ó 2016 Elsevier Inc. All rights reserved.) P UBLISHED DATA ON SURVIVAL OF UVEAL MELAnoma demonstrate that more than half of the patients are long-term survivors. At 5 and 10 years, the survival rates range between 68%-82% and 57%-62%, respectively. [1] [2] [3] It is well established that cancer survivors are especially prone to developing independent second primary neoplasms (SPNs) and that their characteristics vary according to the site of the first primary tumor. 4, 5 This increased risk is recognized to have multifactorial causes. Lifestyle and environmental exposures, such as smoking 6 and alcohol consumption, 7 have been implicated. Additionally, host susceptibility factors, including genetic risk factors, 5, 8 also seem to play a role. Besides the well-established relevance of genetic susceptibility for cancer in general, SPNs can be part of familial cancer predisposition syndromes. Interestingly, one has been recently described for uveal melanoma. Associated with germline BAP1 mutations, it includes a constellation of uveal and cutaneous melanoma, among other tumors. [9] [10] [11] [12] The relevance of the treatment modalities applied to the first tumor has also been highlighted, in particular for radiation therapy. 13, 14 This is especially important, as radiotherapy is currently the gold-standard treatment for most uveal melanomas. 15, 16 The suggested underlying factors for SPN risk after this treatment include the doses and modalities applied, as well as the volume of tissue irradiated. 4, 5 This risk is most pronounced in the organs within the irradiated fields 13, 14 but has also been described in sites not directly exposed to radiation. 17, 18 A potential explanation includes ''bystander response-like phenomena, '' 19,20 through the release of blood cells and mediators from the irradiated fields that can induce genomic instability and cell transformation. 18, 21 Despite growing knowledge about treatment-induced effects on the occurrence of SPNs in patients with other malignancies, 8 data are insufficient for uveal melanoma. A few population-based studies [22] [23] [24] [25] were published before radiotherapy became the treatment of choice for these tumors, and therefore did not address this question. More recently, the Collaborative Ocular Melanoma Study (COMS) Group 26 reported the occurrence of SPN in patients treated for choroidal melanoma, characterizing the time to occurrence of SPN and the most frequently affected sites. However, no data from the general population were included.
We present a population-based study that aimed to evaluate whether patients with uveal melanoma demonstrate an increased incidence of SPNs compared to the general population, including an analysis on whether radiation therapy is associated with a higher risk of these SPNs.
METHODS
STUDY POPULATION: This retrospective cohort study followed a group of patients with a diagnosis of uveal melanoma as their first malignancy, who were identified in the Surveillance, Epidemiology, and End Results (SEER) 9 database from 1973 to 2011. 27 The SEER program collects data on all persons diagnosed with cancer residing in several geographically defined regions-the SEER 9 database includes 9 registries, covering approximately 10% of the United States (US) population and being comparable to the US general population, with a case ascertainment rate of 98%. Despite including fewer registries than the newer SEER databases, SEER 9 is the only one that provides data from 1973 onwards. 27 This study met the definition of exempt research. As a result, Institutional Review Board approval was not required. The SEER data is considered nonhuman subject research. The data is anonymized. No patient contact is involved in its collection. The collection of SEER data is also exempt from Health Insurance Portability and Accountability Act regulations.
Patient selection was based on the primary site and histologic subtype of the first malignancy, according to the International Classification of Diseases for Oncology, third edition (ICD-O-3), as follows: topography codes C69.2 (retina), C69.3 (ciliary body), and C69.4 (choroid) for uvea; morphology codes 8720.3 to 8774.3 for melanoma. As previously described, 3 most ''retinal'' melanomas probably represent misclassification of uveal melanoma; thus they were also considered. ICD-O-3 includes the iris in ciliary body topography. Therefore, these cases were not analyzed separately. SPNs were considered as those diagnosed at least 2 months after the uveal melanoma, as defined by the SEER program. 27 We excluded cases where the diagnosis of uveal melanoma was only made by death certificate or autopsy, 28 because they cannot contribute with persontime for SPN assessment. For both primary and SPNs, we selected only cases with malignant behavior. Regarding treatment for the first malignancy, the SEER database includes information on the type of radiotherapy provided (ie, beam radiation, radioactive implants/radioisotopes, combination of both, radiation not specified or unknown). No details are available for the type of beam irradiation applied and for the doses of any of these treatment modalities. Additionally, there are also no data in the SEER database on the type of surgery performed (ie, enucleation or other surgical modalities) for eye malignancies. 29 Referent rates (for expected cases) represent SEER 9 incidence rates, which are then stratified by age, sex, race, calendar year, and cancer site, according to the characteristics of our cohort of uveal melanoma patients.
Standardized incidence ratios (SIR) were obtained by observed-to-expected ratio and the 95% confidence interval (95% CI) was calculated based on the Poisson distribution. The excess absolute risk of SPN was calculated by subtracting the expected number from the number of observed cases and dividing by the person-years at risk, and corresponded to the additional cancers (beyond the expected amount). It was expressed per 10 000 person-years.
Univariate and multivariate Cox proportional hazards regression models were used to evaluate the effect of radiotherapy on SPN risk. Owing to the small number of nonwhite subjects in our cohort, for these analyses race was coded as a dichotomous variable (white/unknown vs black/other). A secondary analysis investigated the effect of the type of radiotherapy (beam radiation, radioactive implants/radioisotopes) on SPN risk. For this analysis, subjects given a combination of radiotherapy or with unknown type of radiotherapy were excluded. For multivariate analysis, the proportional hazards assumption was tested using the log minus log curve {ln[ _ ln (S)]} and the goodness-of-fit test, and no violation was observed for any of the variables. Stata version 12.1 (StataCorp LP, College Station, Texas, USA) was used for all these Cox analyses. The previous analyses censored all subjects who died at the time of death, but an alternative approach could consider death from uveal melanoma or death from other cause as a competing risk. Therefore, all of the previous multivariate models were refit accounting for competing risks using the stcompet and stcrreg routines in Stata.
RESULTS

STUDY POPULATION:
The study cohort consisted of 3976 patients diagnosed with uveal melanoma as their first malignancy (Table 1) . Most cases were coded as malignant melanoma without other histologic specification (n ¼ 2475, 62%). The remaining cases were classified as spindle cell melanoma (n ¼ 768, 19%), epithelioid cell melanoma (n ¼ 192, 5%), mixed epithelioid and spindle cell melanoma (n ¼ 504, 13%), amelanotic melanoma (n ¼ 32, 0.8%), and others (n ¼ 5, 0.1%). The median follow-up time was 83 months, with 62% (n ¼ 2427) of the subjects followed for at least 5 years (range, 1-463 months). Nearly 30% (n ¼ 1168) of the patients died of uveal melanoma and the 5-and 10-year disease-specific survival rates were 80% and 69%, respectively. The global survival rate during the available follow-up was 44% (n ¼ 1740).
SECONDARY CANCERS AFTER UVEAL MELANOMA: SPN occurred in 641 of the patients with uveal melanoma According to SEER database record description, this data item refers to the best method used to confirm the presence of the cancer reported during the entire course of the disease and not necessarily at the time of diagnosis.
(16%), within a median time of 75 months (range, 2-425 months). Most (n ¼ 583, 15%) had 1 additional cancer and a few had 2 (n ¼ 57, 1%) or 3 (n ¼ 1, 0.03%) new primaries. SIRs demonstrated that patients with uveal melanoma have a significant 11% excess risk of SPN when compared to the reference population, with an excess absolute risk of 17.28/10 000 person-years. This was mainly owing to a significantly higher risk of tumors of the salivary glands, kidney, and soft tissues, as well as skin melanomas ( Table 2 ). The median age at the time of diagnosis of these SPNs was 77, 67, 81, and 69 years, respectively.
A statistically significant increased risk for a second uveal melanoma was also noticed in our study cohort, with 13 cases reported (Table 3) within a median latency time of 7 years (range, 2 months to 27 years). Two of these cases occurred in the fellow eye, 2 months and 7 years later than the first malignancy. Ipsilateral second melanomas were coded as new primaries in 9 patients and in 2 patients data regarding laterality were not available. Most cases of second uveal melanomas (n ¼ 9, 69%) occurred after an initial treatment with radiotherapy. As discussed below, we considered that at least some of these second tumors likely represent misclassified recurrences. Therefore, we recalculated the primary outcomes with these second malignancies excluded. Our results confirmed that patients with uveal melanoma demonstrated an increased risk of SPN for all sites of 1.09 (95% CI: 1.01-1.18), excluding cases coded as a second uveal melanoma (Table 2) .
When evaluating the risk during the follow-up period (Table 4) , we observed that the increased risk for salivary gland tumors was only significant within the first 5 years after the diagnosis of uveal melanoma. Kidney tumors occurred more frequently in 2 periods: in the first 5 years of follow-up and later among 10-to 19-year survivors. Skin melanoma risk was increased throughout, and was still significant in 19-year survivors. Considering the relevance of age and sex for cancer in general, we additionally evaluated SIRs stratified by these parameters. Our results revealed that subjects aged 30-59 years at the time of diagnosis of uveal melanoma presented the higher risk of developing SPN (for all sites, SIR ¼ 1.18; 95% CI: 1.04-1.34). Interestingly, those diagnosed before that age did not present a significantly increased risk compared to the reference population (Table 5 ). Regarding sex, compared to the female reference population, women with a previous uveal melanoma presented a 17% significantly increased risk of all sites SPN (95% CI: 1.04-1.32, Table 6 ). There was a trend towards an increased risk for men (7%), but it was not significant. For both sexes, the described significantly higher risk of skin melanoma and kidney tumors was still observed.
TREATMENT FOR THE FIRST MALIGNANCY: Thirty-nine percent of the patients (n ¼ 1538) received radiation therapy, including a small group who underwent both radiotherapy and surgery (n ¼ 209, 5%). Surgery was the only treatment performed in 2127 (54%) of the patients, and 266 (7%) of them were not submitted to any treatment (Table 1) . Among those who received radiotherapy, most patients were treated with brachytherapy (n ¼ 885, 22%), followed by beam irradiation (n ¼ 549, 14%), combination of both (n ¼ 37, 0.9%), and others not specified (n ¼ 67, 2%).
In addition to performing SIR calculations for the global population described above, we assessed SPN risk after uveal melanoma according to whether subjects received radiotherapy or not (Table 7) . Patients who underwent radiation treatment showed a 17% statistically significant increased risk of second tumors involving any site compared to the reference population. This risk was 9% Miscellaneous represents all site and histologic combinations not covered in the remaining groups provided by the SEER database (all data and codes available at http://seer.cancer.gov/siterecode_b/icdo3_who2008/). Miscellaneous represents all site and histologic combinations not covered in the remaining groups provided by the SEER database (all data and codes available at http://seer.cancer.gov/siterecode_b/icdo3_who2008/).
in subjects who did not receive radiation. However, when analyzing SIRs by site, we observed that the significant increase observed in the radiotherapy subgroup was mainly due to an elevated risk of melanomas of both the skin and the eye and tumors of the peritoneum. The increased risk for salivary gland and kidney tumors described above for the entire study population occurred in the group of patients that did not receive radiotherapy. Indeed, when we performed this analysis excluding cases coded as a second uveal melanoma (which, as mentioned, probably represent misclassification of recurrences), the increased risk for all sites in subjects who received radiotherapy compared to the reference population lost its statistical significance (SIR ¼ 1.12, 95% CI: 0.97-1.29).
To further explore a potential effect of radiation treatment on SPN occurrence, we performed a Cox analysis ( Table 8 ). The univariate model revealed that the hazard of developing a SPN was not significantly higher in patients who had received radiotherapy for uveal melanoma when compared to patients who did not receive this treatment (hazard ratio [HR] ¼ 1.08, 95% CI: 0.90-1.29, P ¼ .39; Figure) . To account for confounding, we also performed a multivariate analysis, which revealed that radiotherapy was not an independent risk factor for SPN, even after adjusting for confounders (HR ¼ 1.06, 95% CI: 0.88-1.26, P ¼ .54, Table 8 ). Older age (HR ¼ 1.04, 95% CI: 1.03-1.05, P < .001) and male sex (HR ¼ 0.70, 95% CI: 0.59-0.82, P < .001, Table 8 ) were statistically significantly associated with a higher hazard for SPN. Supplemental Figures 1  and 2 present the graphs for these analyses (Supplemental Figures 1 and 2 available at AJO.com). The multivariate analysis was repeated excluding cases coded as a second uveal melanoma and the same results were observed (for radiotherapy, HR ¼ 1.02, 95% CI: 0.85-1.23, P ¼ .80). There was also no association between radiotherapy and late-occurring SPN-when considering only subjects who survived at least 10 years (n ¼ 1343) the HR was 1.00 (95% CI: 0.70-1.42, P ¼ .99). Finally, we assessed if the modality of radiotherapy influenced the hazard of developing SPNs. Our multivariate analysis revealed that both beam irradiation (HR ¼ 0.97, 95% CI: 0.75-1.27, P ¼ .84) and brachytherapy (HR ¼ 1.10, 95% CI: 0.88-1.38, P ¼ . 40) were not significant. When all the previous multivariate models were refit accounting for competing risks, the results were largely unchanged (Supplemental Figure 3 and Supplemental Table, available at AJO.com). 3976 patients with uveal melanoma and observed that 16% developed SPNs. This represents an 11% excess risk compared to the reference SEER population, and was primarily due to patients aged 30-59 years at the time of diagnosis of uveal melanoma. The most common SPN included salivary gland, soft tissue, and kidney tumors, as well as skin melanomas. An increased risk of a second uveal melanoma was also described, but probably represents recurrences. Using multivariate analysis, we verified that radiotherapy was not a significant independent risk factor for SPN.
The observed increased rate of SPN in patients with uveal melanoma is in agreement with other population-based studies performed before radiotherapy became the standard of care. 22, 24 Interestingly, the COMS trial 26 reported different results, describing that 9.6% of the patients developed SPNs and that this risk was comparable to the general population. However, this was solely based on a comparison with a historical cohort of American subjects, with a limited age range of 40-59 years. Similarly, Andreoli and associates 30 recently described absolute numbers of SPN after uveal melanoma, but did not perform any statistical comparisons with their incidence in patients without these tumors. SIR calculations are essential to exclude the role of chance in assessing SPN risk. 31 Our results are based on these robust statistical comparisons, considering a reference SEER cohort, standardized by age, sex, race, calendar year, and cancer site. We included only subjects with a primary diagnosis of uveal melanoma, thus not considering those who had had other preceding malignancies.
In this study, we also determined that the observed increased risk of SPN in patients with uveal melanoma was primarily due to cancers of the salivary glands, kidney, and soft tissue, as well as skin melanomas. Screening bias may account for the higher observed SIRs of some of these tumors in our cohort, namely those of the salivary glands. This has been described in other malignancies, 32 as a result of higher detection rates of SPN, or solely their earlier diagnosis, owing to more regular and closer follow-up, mainly in the first years. Indeed, in our study the salivary gland second primaries were mostly diagnosed in the early follow-up, consistent with a screening bias. Furthermore, even though these lesions are located close to the irradiated fields in uveal melanoma and have been linked with radiotherapy, 33 this was not verified in our analysis, as a higher rate occurred in nonirradiated patients.
Regarding kidney SPN, screening bias has also been postulated. 22 However, in our series SIR rates were increased not only in the first years, but also with more than 10-year latency. This suggests other underlying mechanisms. The same applies to the observed increased risk of cutaneous melanoma, since it persisted through almost 20 years of follow-up. Moreover, in our cohort all the identified cases of skin melanoma had available histologic confirmation in the SEER database. Considering their distinct pathologic and immunophenotypic features from skin metastasis of uveal melanoma, 34, 35 misclassification is a very unlikely explanation for our findings.
In both cases (kidney SPN and skin melanomas), host susceptibility factors, namely common genetic risk factors, may represent a reasonable explanation. Actually, the recently described tumor predisposition syndrome caused by germline mutations in BAP1 (BRCA1-associated protein) gene confers an increased risk for uveal melanoma, cutaneous melanoma, and renal cell carcinoma, among other malignancies.
9-11 BAP1 gene is a tumor suppressor gene located in chromosome 3, 10 the most frequently involved in the pathogenesis of uveal melanoma. 36 This highlights the relevance of considering screening for Reference term for race group -nonwhite (black/other).
FIGURE. Cumulative risk of developing a second primary neoplasm, according to treatment with radiotherapy.
BAP1 somatic mutations in uveal melanoma tumor tissues. Besides the relevance for prognosis, 10 namely owing to their association with class 2 tumors, 15 their presence would also raise the possibility of germline mutations, and thus of an increased risk of SPN, which may require further genetic testing and surveillance. Unfortunately, the SEER database does not include any genetic data, namely on gene expression profile, which would be interesting to analyze.
Regarding the observed increased risk of cutaneous melanoma in particular, our findings confirmed those by other groups. 22, 23, 37 Despite being rather controversial, the link between skin and uveal melanoma might be their common origin from melanocytes, derived from the neural crest. 23 However, these 2 tumors show remarkable differences in their metastatic spread and therapeutic response. 38, 39 The same applies to their associated genetic findings: more than 80% of uveal melanomas carry mutations in GNA11 or GNAQ; in cutaneous melanoma, oncogenic mutations in BRAF and NRAS seem to be primarily involved. 15, 40, 41 However, both GNAQ/GNA11 and BRAF/NRAS activate a common pathway, the mitogen-activated protein kinase (MAPK). 41 Other common mechanisms probably remain to be established.
We also observed in our cohort 13 cases that were coded as a second uveal melanoma, most of them occurring after an initial treatment with radiotherapy. Owing to the nature of our study, we cannot exclude that at least some of these represent late recurrences of the first malignancy. 42 Additionally, 2 patients were reported to present a melanoma in the fellow eye. One of them was diagnosed 2 months after the primary diagnosis, so most likely represents a bilateral melanoma, 43 but we cannot exclude the possibility of metastatic disease to the fellow eye. 44 Considering this, we thought that these cases coded as second independent uveal melanoma could lead to overestimation in our multiple primaries calculations. However, our analysis excluding them confirmed that patients with uveal melanoma presented a significant 9% excess risk for SPN compared to the SEER reference population.
We additionally evaluated SIR rates stratified by sex and age category. Accordingly to what has been previously described for all SPN combined, 45 women presented a significantly higher risk of all sites' second malignancies compared to the reference population. Interestingly, for kidney tumors and skin melanoma both sexes presented a significantly excess risk. We did not find any increased risk in our cohort of the typical constellation of hormonedependent tumors (such as breast, uterine corpus, ovary, and prostate). Regarding age at diagnosis, in agreement with the remaining literature for most cancer sites, 45 we found that the greatest burden of SPN was experienced by patients initially diagnosed with uveal melanoma between 30 and 59 years old. Subjects with an earlier diagnosis (<30 years) did not present an increased risk of developing SPN compared to the reference population. Additionally, SPNs were not diagnosed earlier in our study population than what has been described for these malignancies in general. 46 This suggests that, despite being a reasonable and important explanation, tumor predisposition syndromes probably occur infrequently. 12 One also needs to consider that lifestyle and environmental exposures also play a role in SPN risk and these tend to accumulate with life. 4 Finally, we also focused on the potential influence of the treatment modalities for uveal melanoma on the risk of SPN. In our cohort, SIR calculations according to previous radiotherapy revealed that, after excluding cases coded as a second UM, eyes that had received this treatment did not present a significantly increased all-sites risk as compared to the reference population. Indeed, our multivariate analysis confirmed that radiotherapy was not a significant predictor of SPN occurrence after uveal melanoma, even after adjusting for age, sex, and race. The selection of predictors for this model was based on known clinical risk factors. Tumor stage and size have been considered as potential confounders 47 but were not included, since we lacked these data for most patients. The same applies to the histologic subtype, as most tumors were classified as ''melanoma not otherwise specified.'' Our observation that radiotherapy is not significantly linked with a higher risk for SPN can be due to a more localized effect of this treatment for ocular melanomas, considering the low volumes irradiated and the modalities applied, 42 namely their low side-scatter effect. Indeed, the majority of the patients received brachytherapy that is highly localized. 48 The second most common modality was beam irradiation, which most likely represents proton beam irradiation for most tumors. Owing to the Bragg peak effect, proton beam irradiation-charged particles also have minimal scatter and deliver the maximum dose at the end of their range, 49 resulting in no radiation exposure to tissues outside the orbit. Indeed, none of the treatment modalities proved to be associated with an increased risk of SPNs. Interestingly, the COMS group 26 also found no differences in the incidence of SPN in patients who received radiotherapy compared to those who did not receive this treatment. One could argue that the effects of radiation treatment in SPN incidence may take up to 10 years to be evident. 13 Therefore, we also performed a multivariate analysis only including subjects who survived at least 1 decade and confirmed that radiotherapy was also not significantly associated with a higher risk of SPN in these patients.
The main limitations of our study are its retrospective nature and the inherent limitations of public available databases, such as underreporting (eg, surgical treatment type specification is not available) and the lack of some variables (eg, radiotherapy dosage). Unreliable data on tumor size also precluded including this important parameter in our analyses (sizes not compatible with the eyeball dimensions were described for a significant number of tumors). Additionally, limitations of coding made it difficult to interpret some findings-for example, the observed increased risk of soft tissue tumors. The designation ''soft tissues'' includes a large variety of tumor types that may occur in multiple body sites and are not specified. Additionally, melanoma metastases can histologically mimic some soft tissue tumors, which can lead to misdiagnosis. Moreover, the SEER database does not collect data on genetic and lifestyle risk factors (eg, smoking) that are currently known to influence the risk of SPN 4 and would be interesting to analyze. In assessing the incidence of multiple types of SPN, multiple tests were completed that could have led to false-positive associations. Therefore, these results should be interpreted cautiously. Additionally, one must consider that subjects may change their residence during follow-up and subsequent cancers were not recorded in the SEER database for patients who migrate from their original SEER geographic area, regardless of whether they move into another SEER area. This might lead to an underestimation of our results on the incidence of SPN. 45 Despite these limitations, the SEER database has been well validated 3, 50 and provides a large population for analysis, minimizing the selection bias inherent to single-hospital or clinical series. Uveal melanoma is the most common intraocular malignant tumor, but is relatively rare in the wider context of cancer, so the large size of the SEER database, as well as its long available follow-up, allowed for adequately powered analyses.
In conclusion, this population-based study showed that patients with uveal melanoma demonstrated an 11% excess risk of developing SPNs compared to the reference population. The most common and biologically meaningful were skin melanomas and kidney tumors, but an increased risk for salivary gland and soft tissue malignancies was also identified. Radiation therapy did not seem to significantly influence the occurrence of SPNs, which can be due to the radiation modalities applied for uveal melanoma and the small volumes irradiated. Host susceptibility, namely genetic risk factors, and lifestyle profiles may be potential explanations for the observed increased risks. With ongoing research to improve the survival of patients with uveal melanoma, assessing and understanding the risk of SPNs will become increasingly important in the followup of these patients. The authors would like to thank the SEER*Stat technical support.
